Model selection for the interpretation of protein side chain methyl dynamics.
A number of different dynamics models are considered for fitting (13)C and (2)H side chain methyl relaxation rates. It is shown that in cases where nanosecond time scale dynamics are present the extended Lipari-Szabo model which is explicitly parameterized to include the effects of slow motions can produce wide distributions of fitting parameters even in cases where the errors are relatively small and large numbers of relaxation rates are considered. In contrast, fits of (15)N backbone dynamics using this model are far more robust. The origin of this difference is analyzed and can be explained by the different functional forms of the spectral density in these two cases. The utility of a number of models for the analysis of methyl side chain dynamics is presented.